The effect of static stretch and warm-up exercise on hamstring length over the course of 24 hours.
Experimental pretest-posttest control design. The purpose of the study was twofold: (1) to determine the lasting effect of static stretch on hamstring length for up to 24 hours and (2) to compare the efficacy of static stretch with and without warm-up exercise on hamstring length. Research is limited on the lasting effects of static stretching and is controversial on the combined effects of warm-up activities and static stretching on muscle lengthening. Fifty-six volunteer subjects (ages 18-42 years) with limited bilateral hamstring length were assigned to 1 of 4 groups: (1) warm-up and static stretch, (2) static stretch only, (3) warm-up only, and (4) control. The warm-up was 10 minutes of stair climbing at 70% of maximum heart rate. Static stretch consisted of a single session of three 30-second passive stretches of the hamstring. Hamstring length was measured preintervention and at several intervals postintervention (immediately and then at 15 minutes, 60 minutes, 4 hours, and 24 hours) using the active knee extension (AKE) test. Data were analyzed using a mixed-model analysis of variance. The warm-up-and-static-stretch group and the static-stretch-only group showed a significant increase in hamstring length between preintervention and all postintervention measurements. At 24 hours poststretch, the warm-up-and-static-stretch group had a mean increase of 10.3 degrees (95% confidence interval, 7.7-12.9) and the static-stretch-only group had a mean increase of 7.7 degrees (95% confidence interval, 4.7-10.7) in AKE range of motion (ROM). Both of these groups did show significant decrease (2.9 degrees and 4.0 degrees, respectively) in hamstring muscle length (AKE ROM) at 15 minutes poststretch when compared to immediate poststretch values. The static-stretch-only and the warm-up-and-static-stretch groups did not differ significantly from each other. Control and warm-up-only groups showed no significant increase in hamstring length between preintervention and any of the postintervention measurements. A significant increase in hamstring length can be maintained for up to 24 hours when using static stretching. Muscle length gains are greatest immediately after stretching and decline within 15 minutes. The addition of a warm-up exercise prior to stretching does not appear to significantly increase the effectiveness of static hamstring stretching.